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(54) A spindle motor for disk driving device with fluid bearing 



(57) A magnet 5 is disposed radially outward to a 
fitting portion 8. Thereby, an amnatune 3 to be disposed 
so as to face the magnet 5 may be an^nged radially 
outward. It Is possible to keep a large space for the ar- 
rangement of a fluid bearing to be disposed radially In- 
ward to the annature, and, as a result, the fluid bearing 
having a large size may be used. The large sized fluid 
bearing 40 is used for keeping a high mechanical 



strength, avoiding a fear that the fluid bearing 40 would 
be damaged when it receives a shock, and also avoiding 
the reduction In rotational speed of the magnetic disk 7, 
the degradation of accuracy in the writing and reading 
operation of magnetic data and the generation of a noise 
or a vibration. The fluid bearing 40 Is used to reduce a 
friction even If the motor is rotated at a high speed, which 
may reduce the power consumption. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present Invention relates to a motor for 
driving a magnetic disk such as a spindle motor used in 
a hard disk drive of a computer. 

2. Description of the Related Art 

[0002] Fig. 3 shows an example of a motor used in a 
hard disk drive. A magnet 5 in this motor 1 (magnetic 
disk drive motor) is provided with a rotor 4 so as to face 
an amiature 3 provided on a stator 2. A ball bearing 6 
for rotatably supporting the rotor 4 to the stator 2 is pro- 
vided radially inward in positional relation with the mag- 
net 5 and armature 3. And, a fitting portion 8 fitted in a 
hole (disk fitting hole 7a) of a magnetic disk 7 for sup- 
porting the magnetic disk 7 is provided in the rotor 4. 
[0003] The stator 2 mainly consists of a substantially 
disc-shaped base 9 and the armature 3 held by the base 
9. The base 9 mainly consists of a substantially disk- 
shaped base body 1 1 having a hole (base hole) 1 0 In Its 
central portion, a cylindrical member (base cylinder 
body 12) provided upright from an Inner circumferential 
portion of the base hole 10 and a flange (base flange 
1 3) extending in the same direction as the base cylinder 
body 12 from the circumferential portion of the base 
body 11 with its edge portion extending radially outward 
from the base body 11 . An Inner diameter of the base 
cylinder body 12 fs set at dimension A. and an outer di- 
ameter thereof is set at dimension B. 
[0004] The amiature 3 comprises a stator stack 3a 
held by the base cylinder body 12 and a coil 3b wound 
around this stator stack 3a, and is disposed in a space 
between the base cylinder body 12 and the base flange 
13. 

[0005] The rotor 4 mainly consists of a shaft (rctor 
shaft 14) having a diameter d, a main body of substan- 
tially disk-shaped rotor (hereinafter referred to as a hub 
15) fitted to and held by the rotor shaft 14 and the mag- 
net 5 held by the hub 15. The hub 15 mainly comprises 
a substantially disk-shaped hub body portion 16 (fitting 
portion) having dimension E and inserted into the disk 
fitting hole 7a of the magnetic disk 7 for holding the disk 
7, a flange (hub flange 1 7) provided upright at the outer 
-circumferential portion of the hub' bddy^portloh "16 and" 
an outer diameter F of an annular extension 1 8 extend- 
ing to project outward from the outer circumferential por- 
tion of the hub flange 1 7. The outer circumferential por- 
tion of the hub body portion 1 6 corresponds to the fitting 
portion 8. The magnet 5 is held inside the hub flange 1 7. 
When the rotor 4 is assembled in the stator 2, the mag- 
net 5 faces the amiature 3, and the magnet 5 and the 
amiature 3 are disposed Inside of the hub flange 1 7 and 
the hub 15. 
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[0006] A sleeve-like outer race 6a of the ball bearing 

6 Is held in the base cylinder body 1 2 of the stator 2, and 
a first sleeve-like inner race 6b is held by the rotor shaft 
14. A proximal end side (on the side of the rotor 4) of 
the rotor shaft 14 projects radially outward and also 
serves as a second inner race 6c of the ball bearing 6. 
The inner race of the ball bearing 6 comprises a first 
inner race 6b and a second inner race 6c. A pair of seal 
plates 1 9 is provided at upper and lower ends of the out- 
er race 6a. Reference numeral 20 in Fig. 3 denotes a 
printed circuit board, and the printed circuit board 20 and 
the coll 3b are connected to each other through a lead 
wire 21 . Reference numeral 22 in Fig. 3 denotes a cap 
for covering the base hole 1 0 of the base body 11 . 
[0007] Then, this motor 1 rotates the magnetic disk 7 
so that the read and write of data of the magnetic disk 

7 may be performed with a magnetic head (not shown). 
[0008] And now. the motor 1 (magnetic disk drive mo- 
tor) is desirable to be light in weight, thin in thickness 
and hence small In size. 

[0009] On the other hand, when the motor 1 receives 
a mechanical shock from outside, the shock Is concen- 
trated on the rotor 4, more specifically, onto the ball 
bearing 6 supporting the rotor 4, so that the ball bearing 
6 is threatened to be damaged. And. in case the ball 
bearing 6 is damaged, the rotational speed of the mag- 
netic disk 7 Is decreased, that is, the reading and writing 
operation is threatened for an inaccurate performance 
or generation of a noise and vibration. 
[0010] For preventing the ball bearing 6 from being 
damaged, it may be sufficient that a bearing of, for ex- 
ample, a large size and high mechanical strength is 
used. However, since the diameterof the disk fitting hole 
7a of the magnetic disk 7 Is standardized by a predeter- 
mined length and the outer diameter of the hub 15 (hub 
body portion 16) is determined by the diameter of the 
disk fitting hole 7a. the diameter of the magnet 5 or the 
stator 2 provided inside the hub 15 is also limited. For 
this reason, the size of the bearing to be requested as 
large is limited. 

[0011] For reference, in order to apply the large sized 
bearing, there is an approach to decrease the dimension 
in the radial direction of the armature 3 or the magnet 5 
for offsetting the dimension of the diameter of the bear- 
ing to be increased. However, in this case, obtaining a 
desired rotational torque or a rotational velocity is threat- 
ened. 

j??!^] Therefore, in the prior art mentioned above.Jt 

has been difficult to adopt the approach of the large 
sized bearing to solve problems (causing an inaccuracy 
of reading and writing magnetic data or generating a 
noise or vibration) caused by the shockfrom the outside. 
[0013] Also, the motorforthe magnetic disk drive has 
been recently developed for use in a high-speed condi- 
tion, and it is also desired to perform a lowfrictional op- 
eration to save the energy consumption even in the 
high-speed rotation mode of the motor. 
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SUMMARY OF THE IN VcNTiON 

[0014] The present invention has been made (n the 
light of the above problems, an object of the present in- 
vention Is to provide a motor that may attain an en- 
hanced shock resistance without reducing a rotational 
torque and speed and also may reduce powerconsump- 
tion while performing a lowfrictional operation. 
[001 5] According to a first aspect of the present inven- 
tion, a motor in which a magnet is provided on a rotor 
for facing an armature provided on a stator, a bearing 
for supporting a rotation of the rotor relative to the stator 
is provided radially inward for the arrangement of the 
magnet and the armature, and a fitting portion to be in- 
serted into a hole of a magnetic disk for supporting the 
magnetic disk is provided on the rotor, is characterized 
by that the bearing is of a fluid type of bearing and the 
magnet is provided radially outward comparing to the 
fitting portion. 

[0016] According to a second aspect of the present 
invention, in the first aspect, an outer race of the bearing 
Is formed In connection with the rotor. 
[0017] According to a third aspect of the present in- 
vention, in the first aspect, an inner race of the bearing 
Is fonned In connection with the rotor. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] In the accompanying drawings: 

Fig. 1 is a cross-sectlonal view showing a motor in 
accordance with a first embodiment of the present 
invention; 

Rg. 2 is a cross-sectional view showing a motor in 
accordance with a second embodiment of the 
present invention; and 

Fig. 3 is a cross-sectional view showing an example 
of a conventional motor. 



DETAILED D ESCRIPTION OF THE PREFER RFH 
EMBODIMENTS ] " ~ 



[001 9] Amotor according to a first embodiment of the 
present invention will be described with reference to Fig. 

[0020] In this motor 1 A, a magnet 5 is provided so as 
to face to an armature 3 provided on a stator 2. A fluid 
^bearing 40 using oil for rotationally supporting the rotpji 
4 to the stator 2 is provided radially inward at the dis- 
posing portion of the magnet 5 and armature 3. And, a 
fitting portion 8 to be inserted into a fitting hole 7a of a 
magnetic disk 7, by which the magnetic disk 7 is sup- 
ported, is provided on the rotor 4. 
[0021] The stator 2 mainly consists of a substantially 
disk-like base 9 and an armature 3 supported on the 
base 9 at a predetemiined gap kept between the arma- 
ture 3 and the magnet 5. The base 9 mainly consists of 
a substantially disk-like base body 1 1 with a boss portion 



30 projecting from the central portion thereof, a cylindri- 
cal portion (base cylinder body 1 2) provided upright at 
a predetennlned distance from the boss portion 30 of 
tile base body 11, a flange (base flange 13) projecting 
5 In the same direction as that of the base cylinder body 
12 from a circumferential edge portion of the base body 
1 1 , and a stator side shaft member 31 fitted around and 
supported on the boss portion 30. The annature 3 is held 
on the outer circumferential side of the base cylinder 
10 body 12. 

[0022] The rotor 4 comprises a substantially disk-like 
rotor body (hub 1 5) with a hole (rotor hole 32) in the cen- 
tral portion thereof and a magnet 5 held on this hub 15. 
The hub 1 5 comprises a substantially disk-like hub body 
15 portion 1 6, a cylindrical portion (rotor cylinder portion 33) 
provided vertically at the inner circumferential edge por- 
tion of the rotor hole 32 and inserted into the innerspace 
of the base cylinder body 12, a fitting portion 8 formed 
to be projected from the surface opposite to the rotor 
20 sleeve portion 33 in the hub body portion 1 6 and inserted 
into the disk fitting hole 7a of the magnetic disk 7 for 
holding the magnetic disk 7 witii a diameter dimension 
E, and a flange (hub flange 17) formed on the outer cir- 
cumferential portion of the hub body portion 16. The di- 
23 ameter dimension of the hub body portion 16 is set to 
be greater than the diameter dimension of the fitting por- 

[0023] The hub flange 17 mainly consists of a hub 
flange extension portion 34 extending radially outward 
30 from the outer circumferential portion of the hub body 
portion 1 6 by a predetermined length and a substantially 
annular hub flange vertical wall portion 35 suspending 
from tile peripheral edge portion of the hub flange ex- 
tension portion 34. A gap having a predetermined width 
35 is formed between the armature 3 and the inner circum- 
ferential side of ttie hub flange vertical wall portion 35 
to hold the magnet 5. In this case, the diameter dimen- 
sion of ttie hub body portion 16 is greater than that of 
the fitting portion 8, and the hub flange extension portion 
40 34 is provided on the hub body portion 16. The magnet 
5 is disposed radially outward to the fitting portion 8. An 
annularthrust plate 41 is provided between the rotor cyl- 
inder portion 33 and die stator 2 as well as between the 
base cylinder body 1 2 and the stator shaft member 31 . 
45 [0024] Reference numeral 37 in Fig. 1 designates a 
cap for covering the rotor hole 32 of the hub 15. 
[0025] The fluid bearing 40 is mainly consisted so tfiat 
Jhe rotor.hole 32 fonned on the hub 15 is used forthe 



outer race 40a. the stator shaft member31 as inner race 
50 40b, and that theflll oil liquid (fluid) Is filled Into the space 
created by the rotor hole 32 portion, statorshaft member 
31 , the thrust plate 41 and the cup 37. 
[0026] In the first embodiment stroctured as de- 
scribed above, the magnet 5 is disposed radially out- 
55 ward to the fitting portion 8 so that the annature 3 to be 
an^nged to face to the magnet 5 may be disposed more 
radially outward. As a result, a larger space may be kept 
for the arrangement of tiie fluid bearing 40 to be provid- 
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ed radially inward to the armature 3. Accordingly, a large 
sized fluid bearing 40 may be used. 
[0027] Thus, the targe sized fluid bearing 40 is used 
so that the fluid bearing 40 may ensure a higher me- 
chanical strength. Even If the motor 1 A receives a me- 
chanlcal shock from the outside, and the shock is con- 
centrated on the fluid bearing 40. it is possible to prevent 
the fluid bearing 40 from being damaged. Forthis rea- 
son, the fear of the reduction in the rotational speed of 
the magnetic disk 7, the decrease of accuracy for read- 
ing and writing magnetic data and the generation of 
noise or vibration all caused by the damage of the bear- 
ing can be avoided. 

[0028] Also, when the fluid bearing 40 is used, even 
if the motor is rotated at a high rotational speed 'there 
Is a small friction, which may reduce the power con- 
sumption. Furthennore, the generation of vibrations has 
lessened compared with the nollerbearing, the accuracy 
of the writing and reading operation of the magnetic data 
is enhanced, the generation of noises can be more con- 
fidently suppressed, and hence the life of the fluid bear- 
ing 40, that Is. the life of the motor 1 A can be elongated. 
[0029] Also, since the dimensions In the radial direc- 
tion of the magnet 5 and amiature 3 are not reduced In 
comparison with the conventional art, It is possible to 
obtain a desired rotational torque and rotational speed 
in the same manner as in the conventional art. 
[0030] A second embodiment of the present Invention 
will be described with reference to Rg. 2. In the motor 
1 A (Rg. 1 ) in accordance with the first embodiment, the 
outer race of the fluid bearing 40 is formed In connection 
with the rotor 4 so that the outer race of the fluid bearing 
40 is adapted to be rotated. But, in a motor IB shown 
in Rg. 2, the inner race of the fluid bearing 40 is fomied 
In connection with the rotor 4 so that the rotor shaft 14 
(Inner race side) of the rotor 4 is adapted to be rotated. 
Incidentally, as described later, the arrangement where 
the magnet 5 is provided radially outward on the fitting 
portion 8 is in the same manner as in the first embodi- 
ment. 

[0031] The stator2 of the motor 1 B In accordance with 
the second embodiment as shown in Fig. 2 is generally 
fomied with a substantially disk-like base 9 and the ar- 
mature 3 held by this base 9. The base 9 is essentially 
formed with a substantially disk-like base body 11 with 
a base hole 1 0 formed in its central portion, a base cyl- 
Inder body 12 vertically provided at the circumferential 
edge portion of the base hole 10 of the base body 11, 
-and a base flange'1 3 extending from the circumferential"" 
edge portion of the base body 1 1 In the same direction 
as that of the base cylinder body 12. 
[0032] The anmature 3 is formed with a stator stack 
3a held by the base cylinder body 1 2 and a coil 3b wound 
around the stator stack 3a, and it is disposed between 
the base cylinder body 12 and the base flange 13. 
[0033] The rotor 4 of the motor 1B is essentially 
fomied with a rotor shaft 1 4 having a predetermined di- 
ameter dimension, a substantially disk-like hub 15 fitted 



into and held by the rotor shaft 1 4 having a radial dimen- 
sion greater than the diameter dimension E of the fitting 
portion 8 of Rg. 3 and a magnet 5 held by the hub 15. 
The hub 15 is essentially formed with a substantially 
5 disk-like hub body portion 1 6, the fitting portion 8 formed 
to be projected toward one surface side (on the upper 
side of Rg. 2) of the hub body portion 1 6, fitted into the 
disk fitting hole 7a of tiie magnetic disk 7 for holding the 
magnetic disk 7 and having a diameter dimension E and 
10 a hub flange 1 7 fomned at the outer circumferential por- 
tion of the hub body 16. 

[0034] The hub flange 1 7 is essentially fomied witii a 
hub flange extension portion 34 extending radially out- 
ward from the outer circumferential portion of the hub 
^5 body portion 1 6 by a predetemiined length and a sub- 
stantially annular hub flange vertical wall portion 35 sus- 
pending from the peripheral edge portion of the hub 
flange extension portion 34. A gap having a predeter- 
mined width Is formed between the armature 3 and the 
20 Inner circumferential side of the hub flange vertical wall 
portion 35 to hold the magnet 5. In tills case, the diam- 
eter dimension of the hub flange 17 is greater tiian tiiat 
of the fitting portion 8 as described above. The magnet 
5 to be held by tiie hub flange vertical wall portion 35 is 
25 adapted to be disposed radially outward to the fitting 
portion 8. 

[0035] The fluid bearing 40 Is essentially formed with 
a sleeve-like outer race 40a provided on tiie inner cir- 
cumferential side of the base cylinder body 12 and held 
30 by tiie stator 2. an inner ring 40b formed by the rotor 
shaft 14, a tiirust plate 42 held by the base body 11 for 
covering the base hole 10 of the base body 11 and si- 
multaneously supporting tiie movement of tfie rotor 
shaft 14 in the thrust direction, and a seal member 43 
35 Interposed between ttie hub 1 5 and the outer race 40a 
to face the thrust plate 42. 

[0036] Also, in the thus constructed second embodi- 
ment, In tiie same manner as in the first embodiment, 
the magnet 5 Is disposed radially outward to the fitting 
^ portion 8. and, to that extent, the armature 3 disposed 
in opposite to the magnet 5 may become possible to dis- 
pose more radially outward. As a result, a larger space 
may be kept for tfie arrangement of the fluid bearing 40 
to be disposed radially inward to the annature 3. And, a 
^ larger sized fluid bearing 40 may become possible to be 
used. 

[0037] Thus, the fluid bearing 40 having a larger size 

JH^y ensure a higher mechanical strength, and even-if~ 

tiie motor 1 receives a mechanical shock from the out- 
50 side and the shock is concenti^ted on the fluid bearing 
40, it may become possible to prevent the fluid bearing 
40 from being damaged. Due to this reason, the fear of 
the reduction In the rotational speed of the magnetic disk 
7, tiie decrease of accuracy for reading and writing mag- 
53 netic data and the generation of a noise or vibration all 
caused by the damage of the bearing can be avoided. 
[0038] Also, by using such a larger sized fluid bearing 
40, even if the motoris rotated aia high rotational speed. 
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the friction is small, to that extent, the oower consump- 
tion may be reduced. Furthemiore, the generation of vl- 
brations is lessened compared with therollingbearing, 
the accuracy of the writing and reading ooeration of the 
magnetic data is enhanced, the generation of noises is s 
more surely suppressed, and hence it becomes possi- 
ble to elongate the service life of the fluid bearing 40 
that is, the life of the motor 1 . 
[0039] Also, since the dimensions in the radial direc- 
tion of the amiature 3 and the magnet 5 are not lessened io 
rn companson with the conventional art. it becomes pos- 
sible to obtain a desired rotational torque and speed in 
the same manner as in the conventional art. 
[0040] Although the fluid bearing 40 using oil is exem- 
plffied in the first and second embodiments, a fluid bear- is 
mg using airlnstead of the oil or using an oil impregnated 
beanng (self-iubricative bearing) is possible. 
[0041J Also, although in the foregoing respective em- 
bodiments, a case where the magnet and the amiature 
are arranged to face each other in the radial direction Is 20 
exemplified, it is possible, instead, to apply the present 
invention to a motor in which the magnet and the amia- 
ture are held in the confronting surface portion of the 
rotor and the stator, respectively, and the magnet and 

theamiaturearearrangedtofaceeachotherintheaxlal 25 
direction. 

[0042] According to the first to the third aspects of the 
present invention, the magnet is disposed radially out- 
ward to the fitting portion, and, to that extent, the arma- 
ture to be an-anged to face the magnet may be disposed 30 
more radially outward. Therefore, a larger space may 
be kept for the arrangement of the fluid bearing to be 
disposed radially inward to the amiature, so that It be- 
comes possible to use the fluid bearing having a larger 
size As a result, by using the large sized fluid bearing, 35 
the fluid bearing may ensure a higher mechanical 
strength, and even If the motor receives a mechanical 
shock from the outside and the shock is concentrated 
on the fluid bearing, it becomes possible to prevent the 
fluid bearing from being damaged. For this reason, the 40 
fear of the reduction in the rotational speed of the mag- 
netic disk, the decrease of the accuracy of reading and 
wnting magnetic data and the generation of a noise or 
vibration all caused by the damage of the bearing can 
be avoided. ^ 

[0043] In addition, enhancement of shock-proof char- 
actenstic can be attained without reducing the dimen- 
sion of the radial direction of the magnet and the arma- 

-4ure. Thus,-the desired rotational torque and speed h&^- ~ 

essary for this motor can be ensured. 50 
[0044] Also, the fluid bearing Is used so that even if 
the motor is rotated at a high rotational speed, there Is 
a small fnction, which may reduce the power consump- 
tion. Furthemriore, the generation of vibration has less- 
ened compared with the rolling bearing, the accuracy of 55 
the wnting and reading operation of the magnetic data 
IS enhanced, the generation of noises is suppressed 
and hence It is possible to elongate the service life of 
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the fluid bearing, that is, the life of the motor. 



Claims 

1 . A motor in which a magnet is provided to a rotor so 
as to face an aimature provided on a stator, a bear- 
ing for supporting rotation of the rotor relative to the 
stator is provided radially inward of the an-angement 
of the magnet and the amiature, and a fitting portion 
inserted into a hole of a magnetic disk for supporting 
the magnetic disk is provided to the rotor, wherein 
the bearing is a fluid bearing and the magnet is dis- 
posed radially outward of the fitting portion. 

2, The motor according to claim 1 . wherein an outer 
race of the bearing is formed in connection with the 
rotor. 

3. The motor according to claim 1 , wherein an inner 
race of the bearing is formed in connection with the 
rotor. 
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